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(54) THREEHDIMENSIONAL RECORDING AND REPRODUCING DEVICE 
(57)Abstract 

PURPOSE: To make a device high density by converging a light 
beam from a substrate side to plural respective recording layers 
laminated on the substrate and satisfying a specified expression 
with respect to the wave length of the light beam, the refractive 
index of the substrate and other some conditions of an optical 
system recording or reproducing information three-dimensionally. 
CONSTITUTION: This device is provided with a disk 4 laminating 
plural recording layers 1 containing an intermediate layer 2 on the 
substrate 3 and an optical system converging the light beam from 
the substrate 3 side on respective layers 1 and recording or 
reproducing the information three-dimensionally. This optical 
system is defined as follows, the wavelength of the beam is ,„ the 
refractive index of the substrate 3 is MB, the numerical aperture of 
a convergence lens converging the beam is NAF and a positional 
range in the direction of an optical axis is defined as „ d where the 
according layer to be converged by the beam is present. The value 
satisfying the expression „/4<(1/8NB) (I/NB2-1) NAF4 „d by these 
respective conditions are defined. Thus, the light spot is converged 
on respective recording layers 1 of the disk 4 with a multi-layer 
construction and data is recorded , with, high density and -with high, , - ^ 
reliability. ^i^y-, ^ ; - J,^:- 




4K«Xl 



LEGAL STATUS 

[Date of request for examination] 31 .07.1 998 

[Date of sending the examiner's decision of rejection] 1 3.06.2000 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3266627 

[Date of registration] 1 1 .01 .2002 

[Number of appeal against examiner's decision of 2000-1 2890 

rejection] 



BEST AVAILABLE COfY 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAANKaqriDA4051 01 398P... 2005/02/09 



Searching PAJ / ,2/2/<—i> 



[Date of requesting appeal against examiner's decision of 1 2.07.2000 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



THIS PAGE BLANK (MSPTO> 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAANKaqriDA4051 01 398P... 2005/02/09 



ci9} B:$^mmvf fT cj p) 



02) t2t li 4# 1^ ^ ^ (A) 



i^^¥5- 101398 



(5i)inta.' stsyia^ irwss*^ f i «fc«5^^iS0T 

G 1 1 B 7/00 Q 9195-5D 

A 9195-5D 

7/007 9195-5D 

7/09 B 210e-5D 

7/135 Z 8947-5D 

*SES* «*iH»igt7c^ 46 H) mmM\^m< 



(2i)a}iB#^ 


#SI¥3-263561 


(71)ail|IA 


000005108 












(22) ail B 


Tfi^ 3 ¥(1991)10^ 11 B 


C72)| 




si^iUB^mm^'ira i Te28o#«! 






C72)| 


mm 


itjffl sjg 






C72)| 










(74)RaA 















(54) 3|jOTlESiff*$ie 



(57) 

4i:, «g6rol2itin CD^-^t-etL(c»|5 3fii)A^e,jt$j|x 

(1/8NB) (1/NB2-1) NAF4Ad 
NB :»*S3 0)SSt* 



B 1 





A/4g (-1/8NB) 

tztzL. A ; %<J)'&^ 
N B : StB(7)SST^^ 

N A F : pfe^iix^^-a-ssgji-jiii^u^xroigpia 

A d : jt^J|R^$1i-S'<^aE»)lA<#i£-r-l)3fe*!i:^|S| 

Pmin^IkthxSk/(5k 
L^IBitlilcfclt^7t3iJS 

I k t h : JltBIBfl^!«^*<7)3tAS^®J!>^t>S=t»jIL^I^^Jl 
Sk : ±fBfBfSiiS1*OT?tAWffiA^t.wt.5lL>IBI»ll 
5 k : T'-(•:^^7fl)3tAS^ffii:5tA*t®A^C«tjIl,^ 

mmM3i ^^mimm^^mmLtzumimt. ±m 
mzmmr^^t^Wi^^r^ 3 ^>^5EsBs^s^gsl-^5L^ 

(P k X 5 j k) /S j k « I j t h 
Pk : •ffiS<DkSa<;5)llCj3lti>3t5iS 

Sjk : ■fiEScDkSa(D)l(C^"§$-&t)1±fc<!:#(0ffi 

I j t h : ffimcD j Sg<Dgl-fcMt^3t§$gSg»g<il 
^5SS-r S c t ^W^tirh 3 ijJZTctf lEtBfSS^SSo 
[if ^3^4] «SitrofBltJi^f«ilL/-=lBI*JStt:<!:. ±lfi 

«iSirofB»Bro^-^^*L(cpfe^nx«$t!-*j|5i*5t^^ 

±IBIfifWIft:A^e>CDMyirfe^S^^-r-5«U>Xi:. 

$g$S^-r 3 ;^:7cIBISS±^filC^3l^T. 

O. 1^1 [a2jkXQfjkx (D/U j ' ) 2] 

5 j k : e^CD j )l.!:ffSC0kll<tCDPBl<Dilig^?<7)J:b 

a j k : Q:M<D i M tuMcD km toimommmc) it 

Uj' : j SSflJlB^ISirjt^JR^Lfcig^l-m^^U 

t ^^mt-r^ 3 ;:>:7ct«i!iiBi»s±^B= 
[ii*ii5 3 m^otmm'^mmtzumimt. ±ibsb 




!»gS¥5-1 O 1 3 98 



1 /N b2- 1 ) N A f4a d 

t. ±lB1SgftCOsSft)iO)-€-5h.-f4xlC3t^i|Km$#-Sil«y 
jXi^U>Xi:. ±tSlB«jmA^ba)My7fe^^aif 
<ttbS**L, Itai^S^-r^SSfeTESBM^S^gBlcfc 

bma x^2dxNAF 

bma X : IfiltJl(ClB^$4xfcf#PMi^CD2;^7c)lWCD 

2 d : fBiSMrBl©£§gt 

NAF : jjgyjX^H/Xrorf^Pgfe 

^as-r ■§) c i: ^<fmt-rh 3 ?>i7cW«BBfi^ii^»So 

±lB«8feG)IB^BcD-e^-?^l-3fe^«im^-t±-5ISy 

I^S«A<. BS-ST-fe-5C<!:*!»iifr'S3?fe7c«^iB 

«IS«^atafc1t«sBSj«i*^ffll^, JitBIB^MIllciSS 

y iX.?^- Ul/X-Cgt y )A^;h.fc3tX7K-> h BS^rf (z J; o r . 
±iB1Sgfta)iaiiMllOT^mM3t^fl*)t4M ^Jl ;r 1-3*3: 
lc^^b$-t±^ C i: T"tf fllSSS^^f JilBlBftSIJi'^Tfe 

mn^^n^r ^ 3 ^jj^tcibssh st:^;* 1- int . 

tt^felBtlB^BIJl^-CXDili: LTE^iy, »^Sffl!lA^f> 

llilr 1 A^t.Nll^T-Sl)yaT, 

^mm(Dmmim&5timmmkmst (k-i) #a 
^is:(Dkmm0^mmt'pmm<Dmm^d F k. dM 

k. StlT^OliaSP^ N F k, NMktL-, 

#Jfco^®±r*cD^R/rW3t^e*itiM(DS^b0JlMb [x^ 
m] i:L. 

Sgjyji«S^5t!^^<7)3t31CD;1gft$A [x/m] i: 
i^yji^^L/^XCDFjiPgfc^N A F, WSS¥S^a [m 

m] , m^mm^ f f,*: l, 
^u^xroggpsfc^ N A I . m^mm^ f i tL. 

3t1$tbS0)53t®ttS $ D i: L , 

kmB(Dm^mmmt Lxm^.^-^^i±tzt^<Dsmm 

*^t.cDS*titl*. •^U>X«7)m,'SitiM(r$S^^+L. CCD 
«¥®±roX7K'i' KSU k' (*. 
Uk' =A/NAI=Ax (f I/a) 



(3) 



^SaSF 5 - 1 ,0 1 3 9 8 



SSfl>JiA^e.roil¥®t?a>;^7K-> hSu (k±i) ' 

U (k±1) ' =NAI -mZd 

1 /I O^I I j (n= 1 ~N. n 
= 1 [52j kxffj kx 
= 1 (k- 1 ) / I k 
= <52(k-1), kxff 

A<j5£yj5:oj:5ic. m^BBmmwmi^, %^^^wt^r 

[000 1] 
[0 0 0 2] 

$ia]±$-B--&il<i:-C-S>^fco LA^L. ga^'M^lbA^t, 
[0 0 0 3] 

rif#B3BS59- 127237-^ J (-:T^-r J: 3 1^, 0jlJI^t3iro7^ 
-rX':7$-i£lt, =g-)llcptx;1^-;/ h^iS«yi>i^. "r—^Oi 

[0 0 0 4] -iitSDeiJ r!ftggBg60-202545#j . r<# 
BBBS60- 202554^ J T-l±. ^JllclalSrKj^0>3t7.7K-y h 



±S<fcy3t«5aiil<7)iigD^. D = Uk' =A/NAI 

f/^o i m<nm<T>m.M^ 6 j k, st;j5W*<7?i±ar j kt 

k) / I k 
(D/U j ' ) 2] 

(k-1) . k X (D/U (k-1)' )2 
7c7^-bX:^;£$13ltt-r -6 C <!: -efcSo 
[0 0 0 5] 

[lSa^fS;*-r-l.fc*ro¥ISl ±lfiSS$P;*-ri>fci6 
ih, #ssw. 3t?sii2. ieisis)i©3t^w^p^^^ba)$i 

^z^^Tbmz (?±3ii-) ^ib^Fi±-5ci:-e, ^H^Ot' 
_^ "1" , «o" ir*tJD:LfciS»^?T3o $c>lc. ± 
sB^mM3t^e<)'t4S(7)g£1b^^M'^a)^X7K-v hSBSttc 
J;-3rJ5*^7tM (^f=l*ilJ^3t») (nmttLx^th 

L. ^-'9^m±r^3rX7ttmm±mm.izisi^x. 
—zxDmt LTis^'y. _hii*^biiii- 1 A^-bNgsiiy ^ 

T^= =&JlFBl©E§gtl±Pfe3iEaMJlkSa t (k- 

1) s@a)i«j¥4"C^r^roffii8id kTF^fo •GEmo 
k#@<7?fEfi^)ii:4irBiiio)Mii$ciFk, d M k ^ t,(cg^lT 
^ro*ialSP^^4^^tl. NFk. NMktf-5o ^fc. 
'^JBOT^FSi-eO^mMpfei^MttHaJ^^btD^Wb lu 
m] ir-r-S, iKyiii»^3t^Sl*. 3t3i<!: Lr« mTilt^ 
[jum] tf^fflt^. a'jy— hU>X 

l-cfcoT. ¥iTitlc^^L, iSlRlf-AXTfy -y^i^^l- 
LT. JigSyiii^U>XlcAlt*-l+-5. CCTf. «^yji^ 
U>X(DFf§Pgit^N A F, ^Si^S^a [mm] , ^*S§ 
gt^ fF (=a/NAF) tT^o ^fc, T^-fX-^A^b 

ross^jti*. issyuvx^iiy. e-Ax^fy -^^iicj; 

#lc^jt-r-i)o ■^U>X©FfaP§!l^ N A I. *iSg§gl^ 
f I (=a/NAI) .t-r-So jtllltliSrogifeSitS^ 

^S^$;h.. C(75S2F®±CDX7tf-v hgu k' I*, 

Uk' = A/NAI=Ax (f I/a) 

k#g<7?i^)lA^f>)irB^SiitdgttLfc|!g}gIl (k 

±1) sa(D®A^t>a>^¥S-erox7K-> hSu (k± 



(4) 



i^mW 5-101398 



^= a Xm2d/ f I 



1) ' It. 
U (kit 1 ) 
= N A I ■ m2d 
JiSJ:y3tgiaiS0l£SD^. D = Uk' =A/'NAI 

1/10^IIj (n = 1'-N. n7S:k)/'Ik 

= 1 [<52 j k X or j k X ioyu j ' ) 2] 
= 1 (k - 1 ) / I k 

= (52 (k-1) . kXQf (k-1) . kx (D/U (k~1)' )2 



[0 0 1 o] 



1 ) +dMk + d F k 



-So 

[0 0 0 6] 2. 2;j>i7U^^b<7)S'hfllbm i 

(A/^NAF) tL. 2<*7cH^bCDg:^iitbma 
(2dxNAF) ci: y t/J^* < ■^'So 

[0 0 0 7] S^lr. mi |C^■rS^tpt^^fC^5l^T. 

;h.^rl^SllBrt(7)^ti-?tL<7)3*^^6^!f#tiP^§fe (otf) 

HO(S), H1 (S) ^ll|4|C^tl^4x. ll$i1 3. E 

[0 0 O 8] fc/-iL. S : m*§^b^Pp1]l;ggJt 
ddT*. ®PBlS&g|d(7)MTr^,«S-rH;b<*i:/-c^^CD7t^ 
4. ^ biw. d k = d F ( k - 

= d M k 

d=Idk+dO 

W40=1/ (8XNB) X (1/NB2-1) 

xNAF4xAdgA/'4 
0.5xZdk=Ad 

[00 11] 5. kmB(Dmmmm^<D^^m 
mt. Mi^mrk, ^mmRk, q^i^x^A kct-r-So c 
c-e. T k + R k +A k = 1 (7)iit^A<^ya:oo ififti- 

-L^LMtEt h [n J] t<n^-t^o tmsmmi::.\Bi 

P k = P • d k 

(5 k = TT T n 

(5k(*. 'f^7s<7±(Di^7<mmtkms(Dtmm(Dmo 

[0 0 14] fcfiL. T n : n®(7>®i§ip 

Pmin^IkthxSk/dk 

kHirfHIS$^T5fc(!5^. kIl(c:S,#.$^:b-i±fcB$ 

Pj k = Pkx5j k 
= P X <5 j 

(5 j k = n/n(=( j sacDJisr*a)®aais/k#scD 



MTmP^H 1 (S)^C-^l^r. HI (S) =OtU^S 
= 2cJ:y. ±Ifi^WbC0S::^St5lLbmax^*i:^-rSo 
cod: 51::. B®±(D»RfrM3fe^MttSO^ib(;)JSW b 

[0 0 0 9] 3. ^i^lz^ KJgHlcfcit^x^"^:/ 
(2dxNAF) CD^IUltfC-^^tl^^Pi^MTtJ^^^b (V 



(isi) 



(iSt2) 



(iJi4) 

[00 1 2] ^p^cD2ffi^b<t-^irS^iSLrfa«ig^^b 

mP ) [mW] . CZ-C. $SiiJtV^MIt 

SSJtL^l^fitl th [mW/'//m2] fT^o 

[0013] km{zmj^.^^t>-t±fzm^'xi(Okmx^(D^ 

I kiroLNr. 

Sk; k)ilZ^,^^fe^:>1J:fc«^r*0 1 /e2x7K^V h 

Sk = 7r (0.5xA/'2NAF) 2 
kBlZfclt-S^feS^^P k [mW] I* 

(SS6) 

(gfe6) itcfcy. k)ir'lHI»r*^^fcA^)iCie;v^>iji/jN(;D 

f£lt/^7— Pm i n (i. 
CD. j Ji-e(D?t5iJtS?Sl j k [mW] 



(Sfe9) 



(5) 



5 ~ 1 p 1 3 9 8 



[0015] k@(cfBi$*^T5ii^. im^ummmL 

Pmax=I j thxSj k^d 
Sjkli. kUCljliS^'&t^-tJrfcB^CD. j JiTC7)7tX7K 

Si k = 7r [ (Idn) xTA 

= 7r [ (Idn) xTA 

= 7t [ (Idn) xNA 

d n ; nHSaCDMJ? 
TAN<^ = a/ f F=N A F 

(§fc6. 7) (iS9. 10. 1 1 ) 5CA<i^a#(c^yio 

[0 0 17] 6. ^mo>&mtLX. ZL—^n'—^^U 
Wm^'i'^miiM^. ROM (Readonly Memorey) 
fcliWOM (Wr ite Once Memorey) -So 

[0 0 18] 7. HT^-^a^tSliitLT. ^HOt^— 

mW^ (7h-/N*-^-< h) ESt^Pffl^. IBS 

Lrfc< o 

[0 0 19] 8. Ill lzfcl^•C. X^H.!: LT. IBISM 

[00 2 0] 9. 3Sii-*ot^r. "f^ 7.<;cD^mm^\z 
[00 2 1] 10. N->k-^i mtTmt^^mizum^^if 

l^tS^ ^IB$i L r ;{j> e> ?»(D)ilcfBS-r i> o 
[O 0 2 2] 11. ^iirMi-r^T(;>^— if-tr^:?^ <!: 

'v^l3•tf$B^I^if^LT7t)^•i;:te<DjllztB^ir^;b<. umt 

^Il(7)JliSli ^ > AT ^ -tz X <!: ^ o 
[0 0 2 3] 12. fBtif -SBCDIIiSli^V^AT^^-llX 

[00 2 4] 13. mmh'yy<P\ztSl^X. Jl:^r^l::^> 

[0 0 2 5] 14. mirfcixr. ^xtK';/ hfitS;**^^ 
mtLx. ^$y5x^u>x$M:^fS3<t-X'f 7.^^@:^fR) 
iciEijj^^2;^7cy'>^'t7x-^. ^fcii. jsy^^^^u 
>X$li:&lS)f£i-Mz|giji-r'5 1 *7ET^7 5^t7X— S'irJS 
y ii^ U > X( c Alt ^ i± 3t ^ ^ 7^ < X <7 fS] ic fg 

-f-V-S-^«la3[HlSSl::fct^T. :/'J T?:^-^ hSUlzfe 



3E»:l^fcif)IBii/<'7— (D±ISPmaxl±;jfe^-C-^S.?)+i«)o 
[0 0 16] 

j (saio) 

y hST'fcy. 
N0] 2 ( j >k<Dli^) 
N0] 2 ( j <k(DJt^) 
F] 2 (^11) 

(sign(k-j)) :^fS]ic. <tf^x/ii+(7) ( I 
k-j I) MK^xtH-:; h^8!i$-^+L(iai^A^^^ilt 

[0026] 15. JI14^Cfcl^T. iy^^Zfm^lt. 1 

)lF0lco^i!)l::fct^L. +-Mttc7)/<;ux(D 1 *^(7)/'?;u;^ 

/'?;UXIiX7K^:; ht^T^'^^tj:l^<i: ^ Icil^t-^fc<!^c7) 

/<lHl^lcA:^-r^o ^^1^. U^-V-H-^^llltbL. j = 
k ch^ir'Sc^^Siigf So 

[0 0 2 7] 16. II14(Cfcl^T. ±1B A Fi^M^f ^(7) 

-If px/N^;ux<!r.. i^1^ftM/<;ux^^^— hct Lxm 

i\ ^fa^lJl^c-:)L^ro^miS^^^£±i^^^lt±l■r'5^pxu 

[0 0 2 8] 17. lii eizfsi^x. ±lB-tf p^ px/<;u 
X t mtkSi/ n;ux . 2 ?i(7)/ 'vyux ^> ^T-j^f n";ux <b: ^* 

<if(D)llz©a-3*ltt>;)xri^§)!)^^^ISL. 7^<X<7|r*tr 

[0 0 2 9] 18. II14{CfcLNTs mjSiSS;b<T'>f X<7 

A FT<75^h,x--SJ ^|gS!l-rS^^|:ifcl>r. 
±|B^PXU^^-m^1$ai[Hl£S(::<fey. N<l(75Ji(7)^ 

'>::^/^;^x^D±|gA^^. S-tH (n = i) Sfcid:. u> 
X ^ TiiJ I c ^iS ^ it it t CD ^ > / < J U X (D T EE7!)> b . 
gT^ (n = N) ^ISISL. ^-<X^Jl:>3fS](Cfclt>5^ 

^'SfiS^^liimitt-So 

[0 0 3 0] 19. II5lZfcl^r. tB»S4gT'fe-5 k BIC 
SSl::tBli-rSii^s kHSTCDSiii? (iTn (n = 
1. 2. -k-l) ) ^#iSLTIBi^/'?7-P (3t5S 

jt) ^fg^-rso 

[0 03 1] 20. Il5lzfcl>r. kH^-CCDSii*^. 
Jlr KUXlSltlC^^tLTlSS^So 

[0 0 3 2] 21. 7 KUXiSltClcfcoT. X £li it 
B# (Sfcl*^f+fil) <DkB^t?C;>SiS*lTn (n = 
1. 2"-k-1) (i:. IBSlS|iI<?)kli$rcDjgigi?I 
T' n(n=1.2. k - 1 ) COit. -r^ft^tjitiSi^a) 



(6) 4#|fW 5-101398 



[0 0 3 3] 22. me, 2 1 (zfcl^T. M'r—^omm 

MigiT' (k-1) ^mmL. mmmomt^AG^m 
[0 0 3 4] 23. ii2iizfctxr. smmiztm-r^m 

[003 5] 24. II23^CJol^T. ^;!)^ Ci^IEtt-T^ 

[0 0 3 6] 25. Il2 3lc33l^r. «gfeX7K^> h^ffl 
[0 0 3 7] 26. iS3}cIl2 5^Zfcl^r. lf^^x^v^7-e 

(t-r) ^fflt^^o -C-C. Tits ^fetTXTK*:; htlB 

CCT% i2il^^^b:^^G$. fBISg41!i-efc>5 k® 
l^mjS^a':t:)-t±fct^ilT'OS^<t^C k' <hr<x^fcbl 

F = Ck-rxC (k-1) - 
= C k R + X c ( k - 1 ) 

-r X [c (k- 1 ) 
-r X ic (k + 1 ) 

fCjtf-r^itC (k-2) R, C (k + 2) Rlt. +:^^/J^ 

F= (1 -2 r^S) X Ck R + 

F% (1-je2) xCkR 

[0 0 4 3] 31. IS2 9{CfclNr. II^XtK^V h^fflL^ 

kji(z^,$.o*(t/cB#cDi^fg/i±a)m,«^.mx7K^:/ h 
i:|Hli:x7K*> hg(0X7K»> h^2o0|g|}SJl(z. XtK*:/ 

[0 0 4 4] 32. 113 1 ^Cfel^rs Hi 8 iZTjk-t <k 5 
\z^ Jg^y^ffALT. JBJyi^t^U^XlcoL^r 0)31^6*1 
ma^^\^^<r^o ■rtj:t>-ib. *aSa' ^ [A/ (2 
d X N A f2) X a] (C-T^o 

[0 0 4 5] 33. Xl3 1|CfcaNr. 3^(D^mz^^{f 
r. $fe^T-r^2oa)pfe:^3g(75iKyaX^Lx>X(7)|gpa$ 
^h*<t'S. •ttj:t>'ib. NAF' =A/ (2dxNA 
F) tt^o 

[0 0 4 6] 34. II3 1 IzfelNT. ^fe^TX/K':; h/)^b<7) 

=n^^mz^nLxm^H^m^m^^mni:m'A^^i' 



[0 0 3 8] 27. Il2 5[CfclNr. W±^^y<7V\ts 

S*«-^c kofiti*. T-f x<7:7;j~w hcbur. fe 
l^fIile^-T>rx^®rt[zi$(trfc<o 

[0 0 3 9] 28. II2 3(Zfcl^T> S*<f #-5^61 
[0 0 4 0] 29. illfcfcur. B±*JffllIe]Ki:Lr. 

L. mmt<m^\z^^vl^^f^^^mmz^^xm^)m^ 

[004 1] 30. Il2 9(CfcLNr. 3-D(D^^thm^. 

km\zmj^.^^t>^fzt^(DS:ytmmv(Dsmmk, m 

JSB (k + 1) . (k-1) OSS<tM(3{iao*»+^o tft 

its \z>n-^—Mz^^s^ytmm<Dmm^m\ \^mo% 
<^fctis§(zoixrcDs±ii-§-c k . ( k - 1 ) m(D%^\h 

mizr>i^X(D^±m^c (k-1) t (k-hi) JKDpfe 
*liai^f30lNr(7)S±m^C (k+l) icolxT. 

[0 0 4 2] 

r X c (k + 1 ) 

R + /? X C (k + 1 ) R 

R + )S X C k R + /5 X C (k-2) R) 

R + /3 X C k R + i5 X C (k-+-2) Rl 

iB-r) X c (k - 1 ) R 
{$~r) xc (k + 1 ) R 

35. il3 0(rfcaNr. #;*I^^^r (=;g) ^iS^'T'S) 

'>^i:<rt±T3jiraT'^-<7fB0tiiMA<. iHi-3t*ic 

#^;tx^fLNj:3lCiBML. h (k-l)Xhk. h (k 
+ 1 ) (- 1 ) . /3 (+1) <ht-'5o 

[0 0 4 7] 36. Ill (CfclNT. S^XtK^v h^ffitN. 
%^(DmiZ'Ol^xm.^.^'^t>ii:^ZtXs 2OJaJl±c0ll 

[0 0 4 8] 37. Il9|CfcL>r. IBS$ttlCiliiip;b<ti^lP 
[0 0 4 9] 38. JlKzfclNT. ^H-r -< X ^ IzfclfS 

t izmmmitmmmizmfs ^m::tizmBMtjimt:m 

l^T §2 CD® b 7t * AS* $ i± * 2 P ;4 (C J: o r ff^jS-r 

'So 

[00 50] 39. llKcfcLNT. cf^reUKc. 1/4il$S 
[005 1] 
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[0 0 5 2] ^Brfi*I'Jj:5tRS«tlcJ:oT. it^MISH**^ 

S3»fl)ir— 5» "1" , "O" |rS^^&LfcI^St^^TL^. $ 
Tibial L, 5^— 5»*S*-r4 3 3fe3ctBS^Ii±^SIcfcLx 



.1) SgCDMfftf'DFBlOSigtd kT-^-To i£M<D 
*CD||gfegp$-?-^X^tL. NFk, NMk<t-rSo 

U>XO>gBPS[^N AF, ^Sa^S^a [mm] , «^IE§ 
181$ f F (=a/NAF) if-So 

f I (^a/NA I) ir-r-So 3t<liail|a5S3tHitg$ 



Uk' =A/NAI=Ax (f I/a) (Sfe 1 4 ) 

jjuic. ksa<oa«l®A^t>)lraiEi«tdgt+tfc|gss@ (k d - i*, 

U (k±1) ' =axm2d/f I 

= N A I • m2d (S 1 6) 

-hiCJ:'-J?t<tajSroilSD$, D = Uk' =A/NAI i&<D i ma^mo^m^m 6 jk, RU^iis^COita i k t L 

i: 1tai^*l.•5^t!l©)i*^e)©Jgt^3tSl*, a^kSi: r3t^tiiST?<D. n®A^C)<7)s*^gJt*$ I n t-r-st 

1/10^Zlj(n = 1~N,n?ik)/'Ik 

= Z [(S2jkXQ.jkx (D/U j ' ) 2] (ISl 7) 

= 1 (k- 1 ) / I k 

= <52(k-1), kxQr(k-l). kx (D/U (k-1 ) ' ) 2 

(gfti 8) 



[0 0 5 3] 2. II1IC^5L^r. 2 :^7cJ^^ b <^)ft'J\fil 
bmi n$ (A/NAF) tL, 2 ;:)j7uJlW b ©ft^fii 
bmax^ (2dxNAF) J: y t < t" -S. 

[0 0 5 4] m 1 lC3^■rS3lt3t^mlC^5L^T, 

f5fiS*$?T3g^iIlSl^<t, 3t^WS§gtd [x/m] gt 
4xfcKtSliSrt<D-?-:h.^'ttroit^M!f#t4Sg!l (OTF) 
HO (S) . HI (S) $gl4lC-E-;|X-?*t. Ei^l 3, 

[0 0 5 5] fcfiL, s : m^it^mm:^^ 

6*I*#1±M!SH 1 (S)lC-3L>r. HI (S) =Ottj:^S 



= 2j:y. ±ifiS^bCDft>C^jiLbmax$^S-r-i). ;i 
(D^5lz, jl®±<75gfi(rfl*I*^fi<)14«©^<b«)S»b t 

r-, J1Fb1->px h--<7CD^^^^^Hffe*ljt^W14Kro^1b 
fl)^«SbJ:yt. S<-r^::i:T'. S^Hroif-^Jt^fi 

[0 0 5 6] 3. iRMzm^X, BIJgglCfclti>X7Ky 

(2dxNAF) (Dmwz-^^^^mm^tft^'&it 
l^-S)C<tlcJ:■:>r> smm^n±Lxi^^t^iz-^^H 

[0 0 5 7] 



4. «1^ca3t^T, 
= d M k 

d = Zd k + dO 



dk = dF (k-1) +dMk + dFk 



dA< 



1 ) 



(Sic 2) 



(8) ^mW-S- 10 13 9 8 



W4 0= 1 / (8 X N B) X (1/"NB2— 1) 

X N A f4x a d ^ A/4 
0.5xIdk = Ad 

[0 0 5 8] 5. II1^Cfcl^r. k#g(DIBItfiI]i 1 O 

^^'m^it. mmmjk, j^s^i^Rk. Pi^iR^A k 

•rx;t.;u^--L^LMitE t h [n J] ;6<#i£^^o IBS 

mmmizmmmmzm)'^^Mztft7.7\-:-j htmmmv 

p k = P ■ (5 k 

^ k =n T n 

6 kit. 'T^:^^±<D^xmmtkms(Dt^mmom(D 

[006 1] fzfzL. T n ; n JKDili^^ 

Pmin^IkthxSk/'^k 

^tz. kMiztm^n^tzisb. kBlzm*^^t:>'t^fca# 

Pj k = PkX(5j k 
= P X (5 j 

5j k ^nxn (=( j sgcDJis-eo^Siii^/kSgcD 

Pmax=I j thxSj kX d ] 
Sjkli. kMizmM.'^^ip'^fzmCD. j )i-e(7)3tX7K 



(IS4) 

[0 0 5 9] a^i)l^cD2fil^bm-^(::>^J3;Lr^ffi3t^1b 

jtp (fBii/'?'7-) [mw] . ^mm,y tmm 

S^^L^LNjll t h [mW//im2] <h-r'&o 

[0 0 6 0] k/ilcm,'^.^fct:)-l±tz^'&T(;)kjl-^CD3fe 
5tSSSl klCOlNT. Sk ; kJi(rS,.S^fet>itfcli 

-^-ecD 1 /e2x7K^v saw 

Sk=7r (0. 5xA/'2NAF)2 
kJilzfclt^TfeS^^P k [mW] (i 



^7— Pm 



kJfTlEf 



(gft6) 
\-Qt^fzit>\ZiM 



(ife7) 

k [mW] 



(ife9) 

[0 0 6 2] k)llCIBil^^T5it^, jJl^tBil^filJ 
>i L ^/i a^>lS^/ \° |g P max (i::>j5C-e-§- ^ +1 -g) c 

[0 0 6 3] 



(ifel o) 



s j 



(Id n) 

(I d n) 
(Id n) 



k = 7r 

= TT 

d n ; nJlS@(DBIJ5 
TAN 0 = a/ f F = N AF 

(ciBitT?^. ^omz\^om^m^\^f6^i^fz^cr> 

[0 0 6 4] 6. =&)i(DtS:il](!r LT. iL-^f t^-^ ^ IB 
0tS±-r'5Ji<!:ftlc. ROM (Readonly Memorey))!^ 
fcliWOM (Write Once Memorey) ^ISlt^ C «h J: o 

[0 0 6 5] 7. Lr. ^)i(7)7^— 

[0 0 6 6] 8. Ill 5c^M<i:Lr. lBfS|S 

^-9 CDlI*Itt$«iiEf ^0 



^> hSTrfcy. 
X T AN0] 2 ( j > kCD^-^) 
X T AN0] 2 ( j <k(7)ii^) 
X N A F] 2 

[0 0 6 7] 9 



(SJ 1 1 ) 



(t. 1->k-^N)ii:±)l;!)^^IILllzfB^$^^T5o fcfcL. 

lB^5s^cDl=a$^T5o 

[0 0 6 8] 10. N->k^i Jii:Tll7()^e)Ili^z|^^i^^T 
\zmm. ^ tm Lxt^ih^kcDm izmm-t ^zitiz^-z^x. 

[006 9] 11. ^mX\t-t^X(DZL—^-\i^ ^ t 

v'p\zmmL'ktmLxt^^:!fL(Dm\zm%'t^t^. mit 

[007 0] 12. iBfi-r'Slia)lilI#(i^>^*Ay'5'izx 

-r^xomom^^i'p ^t:m,it>xiy^h. ^^i^o^-^o^ 




[00 7 1] 13. h^'>'>^C^^L^T. M:^fRll3^> 

[0 0 7 2] 14. II1(Cfcl^T. 3tX7tf 'V heM;*<5^^ 
>X^li:^ia]/-£ltlc|ll!i-ri)1 ^:fc7c7^5^'t^x-$r 

*,e,CD(sign(k-j)) :&Ifi]|w. <t*Hf£ltCD ( I 
k - j I ) Jia^XTK':/ h^l^l*1±*Ll^Sl^/)^^^l^ 

[0 0 7 3] 15. II14|Zfct^r. v^-V > . 1 

y'?;uxiiX7K^> h;!)<^T^ii??t*:L^ct3lcifS-r'i)fci6(7) 
t(7)r'fc^p ^iSf ^JfgJi CD/ \";ux^ K^>r 
/<lHll^(cA*t--5)o^*ir, U><^-S-^^eiaiL. j = 
k t^i:^c^^5iiS-r€>il<!:lcJ:oT. g^^HklrXTK 

[0 0 7 4] 16. Ii14(Zfcl^T. ±IBA FMM^f-^O 
[0 0 7 5] 17. Ill eiZfcLNT. ±IE-if PX/\°>IU 

X <t: nVux . 2 acTD/ <;ux hTv^f <;ux <t 
'^>/NVUX^*i$t*0>h-ri>C<kr% «ICU'>X;!)< 
^:a»ilc^iSo*ite>^^Tt>**^^iglSt. T^-fX^^lcS* 

LT u:xXA<^ij!)-r*:^fS]^iSIS-r'S>o 

[0 0 7 6] 18. lI14(rfclxT. ^iS(iS;t)<7^>r X^ 

F 7 5^ 't; x-^i J^lJ!I{t-^fg^[DlSS:6^ CD C ^ y >g ^ SI 
*^^1±. AFT^^'t^X-^^ $|ll»-r^li^(::fct>T. 
±1£^ PXU-Y-V-ii-^^liailHl^lCcty^ Nfi(DilCD-& 
^ii5$:^^>hL. U>X$±iPiJlc5^W$iJ:yci:^CDT 
^>://\';uxcD±pgA^b. :g±]i (n = 1) Sfcli. u> 
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STU (n = N) ^isitL. ^>rx^Ji:^rS]icfcit>g)jS 
3ti:<T*,. JlT^-trX^pJtg.t-r'So 

[0 0 7 7] 19. ii5(rfci>r. tsi$gli-efc^k/iiz 

kjfS-eCDilii* (iTn (n = 
1, 2, -k-l) ) ^#iSLTfS^/<r7— P (3lc5£ 

[007 8] 20. llSlrfcLNT. k M^-C(DSi@**. 

117 Kuxigitic^LTigs-r^ci^tiCcfeoT. ^mm 

[0 0 7 9] 21. T KUXlSiSlZcfc-^T. T^-fX^ail^ 
B# (^fclilSt+fift) CDkliST'(D®i§*lTn (n = 

1. 2-k-l) i:. IBItitfj<7)k®Sr'(DSja*Z 

T' n (n=1. 2, ■■• k - 1 ) O^Jt. f ^f^O-^Si^^ 
CD^^b^^G ^#lt LrlBlt/N"'7-^IS^f ^ C <h (Zcl: o 
r. S^SIl*-r:(DJllcIBIi$*tfc)l;{)<fe4Zi:lCcfcoT 

IBii/ O —^^-Xz IBIt-r -5 o 

[0 0 8 0] 22. Il6, 2 1 IzfclxT. JiT^— ^CDl^S 
li^lSlt. <^:CD)l;b<l^fS^nTt^ScDA^^fBt*L. g<i 

lifBllficil^SJl^S^Lr. tBftSSucokji^r'CDil 

i^IglT' (k-1) ^mtL. lliiimcD^^b^^G^IS 
Itf ^c<tlZcfcor. g41Ii^TCD)llcSBSt$;K/cJl;5< 

T. @^i)l(:i«JS>:ffBfS/\'9-^1i^-C?fBlt-r'l)o 

[0 0 8 1 ] 23. II2 1^zfcL^T. @ ^lifClB§fr 
(w. $)|^;^l^l:<!;6SBft'r-<^$Iil^^S^L. igilipcD^lb 
G^*(ft*Ci:IZcJ:or. g<iJl*-C<D®rcfB^**ifc 

H ^ c 1 1 c cfc o r Si^igTb^^^b L r I ^ r t ^ % 

[0 0 8 2] 24. ll2 3(Cfcl^T. C^S^Ifi^-T^ 

^ X^ 1 -y^? ^^TOT^^^. :.^cDi°]$E-c 

I^ft^^Tl\ ;:^JC7)lH]fET'fBiix^— 5^x»:/^$-tT5o 
[0 0 8 3] 25. ll2 3lzfclNT. «aX7K'> h^ffl 
5fe?TX7K'> hT'±IBS^5^x':/^^^T3CilZcJ:'3 

[0 0 8 4] 26. i»*Il2 5|Cfct^T. 

(t-r) ^^l^*o CCr-, rli. 5fe^7X;K^>' h^IB 

So --t?. 3tiii*^<b5D^G^. IBfigaJlT^fc'i) kJi 
(Cj|g,*.^^3b-y-fcttg|T'<DS±ii'§-Ck' «!:7^-<X^7aj 
?3^-e(DISft±(DS±1t^C k i:CDlt<D¥:^*g«t 

[0 0 8 5] 27. Il2 5lrfcl^r. ll±5^x'><;T'li. 



(10) !t#^^5- 1 O 1 3 9 8 



[0 0 8 6] 28. ll2 3ICfcLNr. lf±«-^$»-S3t<t 

[0 0 8 7] 29. JI1(c33t^r. :^:t*iHai[HlgS<l: Lr. 
K — ? 0);*^^^^ ^ to -S KJgM t> »J5*mj3E:«- 1 

JUS F = ck-rxc (k- 

= CkR + /8xc (k 

- r X ic (k- 
-rx ic (k + 

iC^^-r-SttC (k-2) R. C (k + 2) R(*. 

F= (1— 2r/S) xCk 

F= (1-/3 2) xCkR 

±5C©;■^»«tg^fflL^fcC^:lcJ:or. B^BCD«-§-J5E 

[O 0 9 O] 31. ^2 9lrfcLNr, ttlSX7tf->. h$-fflt^ 
kjl(C^,.S-:5ltfcB#(7)|^Jgll±(7)m^-rHX7K-V h 

[O O 9 1 ] 32. 113 1 |r^JL^r. @ 1 8 IC^-Tcfc O 

§SP$/h^<-r-5o ■t^^.^i^. ^yma' $ [A/ (2 
dxNAF2) xa] (c-f -5 Ir J: c T. IgSfgHlc^ 
ji^$$g.b*-$fe^7XH^°'V KroX/K-V (2 d x N A F) 

[0 0 9 2] 33. JS3 1(CfcL^r, 3 oro^tttlC'Ji- It 

T. $fe^Tt--l.2o(D3t^^oi^8^yj^^^u>X(Dgfl□ia$ 

'h$<-^'5. tU^*>. NAF' =A/ (2dxNA 

■> K<7)7.7K-y (2dxNAF) IZ-T-S, 

[0 0 9 3] 34. II3 1l-^^L^r. Sfe^TXTK-i* KAni^O) 

[GO 9 4] 35. :®3 0l-j3LNr. r ( = 

l^-^t^lC#^tLn^L^<fc•5lcl^ML. h (k-1) 
/hk, h (k+1)/h^/S (-1). $ (+1) t 



[0088] 30. Il29lCfcUT. S-OCDtft^tHm^. 
kjg(CS^^^t5l+fct*<Dg7feSffllJ-t?a>@SE|lk, isi 

(k + 1) , (k-1) ommmizitm-^if^o % 

^\hm(DUmt. i£gD= (A/NAI) irf^. ^fc 

^ai§icoi^r©s±{i#ck. (k-1) g<D3t^iiai 

§|lc■^^,^T<7)ll±^l■^C (k-1) t (k + 1) m<D% 

IttbSic-^LNTcDS^jl-i-c (k + 1) lr•^l^r, 

[0 0 8 9] 

1 ) - r X c ( k + 1 ) 

— 1) R + iSxC (k+1) R 

1) R + j8xCkR + 5xC (k-2) R} 

1) R + /8 x C k R + iS X c (k+2) R) 

R+ (yS-r) xc (k-1) R 
+ (i8-r) xc (k + 1) R 

[0 0 9 5] 36. IIllCfcL^r. «ISX7K-V h ^fflt^. 
#>5rO)Hl:::oL>r^)§^-&:bl±-&Ci:r. 20Jil-t®B 

(c-^L^rl5ls#l-I2its±^^T3. -r/cC^*.. 3£5ijfe»s 

[0 0 9 6] 37. Il9IZfcLNr, IBii^l^iljli^A^iiAD 
■r*sSIS«^*:^fflL^^C<tlCcfc-:>r. TBIcSHtfT-i) <!: 

$;*;^<-r^ci:r*. ffisa^ieit. HsNjts±^?T 

[0 0 9 7] 38. ^iirfci^r. ^)i-x-rX<7(C*JI+^, 

L''ri2©®A^f>pt$ASt^-t±-S 2 P;£lc J;orft^fiit-r-S) 

[0098] 39. iIlfcL^r. c*3FBlil(^. 1/4;jSEStS 

<7^i£jgcr'^^o 

[0 0 9 9] 

(2) S^JjTCT^-f Xi'^:!-— h, T^— 

(3) ^wgkjs. 

(4) r<7-bx:^;i 

(5) m^%mi5)i 

(6) S^fW:^;^ 

(7) T^-<X'><8itSIJt<5iJ<t. T'-f X'>f^JjE:^;4 



(11) 
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[0 10 0] (1) 3>X7tmmn±(DA^i^m 

■(b^-t+-5Ci:T-. ^ti^CDT^— ? "1" . "O" ir^^nE 

[0101] HI lr^3L^r, v'<X-5' 4<D^gjt5. 
WlCilB^/d:a*63(DS#f*$ N B, m^^d O tt^o 

±g(3tAmii])A^f>iiiir 1 A^f>N^T'#-^^)ifiiy 

STi)o =&llPBl(7)S§«ll*^fe3tBSt«SMkSg<!: (k- 
1) Sgc^MH^JibrB^OSiitd k-e^-Tc ^fc. ffSCD 
kSSrofBISBt^^raiStDKH^d F k. dMk^tolC. 

fc, =&liro¥H±T-©gp;fM3t^WtSS<D^1b0^iflb 

(ijK:gA [//m] ©*St*:U— y'5$fflL^. =J 'J > - h 

U>X6lrJ:oT, Writfiizm^L. iilSl t'— AX :f y 

-C. UVXsroMPSit^N A F. =^5a#S^a [mm] , 

^^mm^f F (=a/NAF) t-r-So #Jiic«.iS^ 

dk=dF (k-1) +dMk+dF 
d=Idk+d0 

[0 10 4] -:>3. u— Lx— ij 5 «y hi Lr. jg^yjXfl^ 
xtk-v h(De— j7 3i®A<«mxs^ro8o%A<saE*;h.-i) 

^®i|KMSW4 0 = A/4 ^«F#fifit LT-§-^-5o 

W40=1/ (BxNB) X (1/N 
-f-C-C. W4 O^ A/4 i:'Ef«)J:3(r. jg^yjii^U^X 
CD^B+. T^-f X^^mit^/^^-r^c — ^JtLT, »«3 
<t LTS#rmNB= 1 . 5 <D:'^^xft*|$fflt^. tpfSm 

d 0 = 1 . 2 mm- A d = ( 1 . 1 5~ 1 
0.5xIdk=Ad (^SOiUm) 
i':f-5J:3lc, §)10*Pb1J1(D)1^F d k. ^IStN^ifil^ 

US 1 . 2mm ffl<DiSgSyaXiS^U>X$-?-a)^^iifflLr, 
lSg*>?>N§ia5#Mlc|B^S±|r+^j-^i:jfeX7K-v h 

Ji<DJl$ d M k = 1 O um. IBSJ1(D/1$ d F k = 2 O 



[O 1 0 2] S5t5fe^^l30LNri*. sstS3tm 

^^Jt LTS^-To T^-fX-S' 47!)^t><75J5;i^3tli, U>X8 

9lz^SA^;t^*. Lx>X9ro^^<^ifi(r{4Sf ^.Jt^UiS 
1 OI=J;oT, J£W3t«0^<b^«Sm#lc^«|-r*o 
«U>X9<;5PwlPgfc^N A I . jl.'Sffiit^ f I (=a/ 
NAD tf-So jfeftiailll 0(©g3fe®itg$Di:-r 
i). *fe?3T-li. 3t!¥:^tLT. m2 aiZni-tWn^^ 

m^miz^Ltzi)<. m2biz^rmiftmmxi.mmiz 
^m^m^zti}<X'^ho ^fz. ^tft^^mtLx. m 
mift^tiiWiX'^:$i^mtmmoyj]m^mi>ztt<x^ 

ho 

[o 1 o3] 3-:>:3clHS^^?±l-^JL^r, mmm±^ffo 
tzlsti(r)m^<nmm^t. s•)llcfcL^r, 5tX7K-y h^Sfir 
l®#*-C'iiSyjit;ci:r'fe-i)o ^i6*(D3fe-T<x^7-^(*. 
-fisi^ieajsssrofcto, stR3ML(Di)ife»®(r3t 

mm^mfS-Lx. ifg^ya.^^>X8<7)ls^+ttfil^^T3o 

^X^-t\ tzt^it'^mi ri^^miil : 3t^, 14(1 
9 8 5) , ^c^'C X'yiznnhT^yi^ — XDi^-y^m 
«Tl~Vj iZTHLXh^^olz. m(D^t^m^hl^ii^ 

BMxit. tmm±iz+''Atj:mmont7.7n-j htmh-^^ 
fctocDiiScyji<?f u>x<7)istt, ^-fx-^ttii^^-ro m 

fprsmz mmm d m k ic lx+^m < »t*i-e # 4 1 -r 

k = dMk (lai) 
I¥$d(* 

(IS 2) 

[0 10 5] ^mBt■^iNms(Dm^x<Dm^9■<D^^^tA 

d I- J: o "C ^ C -5 BSEiRSaw 4 O I* JilTCD J: 3 

[0 1 0 6] 
b2- 1 ) X N A f4x A d (?S3) 

tLT. *'^xtl^l^E»^^a)*Ll^sgn^^^ii^b1«lii^ 

ffltN. iS3^yia^U>X8CDN A F=0. 5 5 tLtz^ 
(SfcS) ^J:y, Ad<5 0//mt:fc'&o ZZX'. 
. 2 mm) , 

(S[4) 

OArt*. dO=1.15mm, Idk = 100.4ym = 
AOOum. iiSISN= 1 OA<pItgrfei)o 
[0 10 7] (git 4) T'l*. 5ll#S-C'. i$®iRM(i-tf 

A<±\:.hc zn^^ i:3izmiE-rhzttX'^ho jtisjt 



^12) nm^'s - 1 o'l 3 9 8 



'5C<tA<-C#-5>„ ^(D^mt. W4 0 = -W2 0=- 
0.5xNAF2Az. a z=-2/NA f2xW4 Oo 

(k-5) X dT'(7?k)l||i-e±i:-5i*ffiij2^Wk 4 O 
HMAzklt. A z k=-2/'N A F2xWk 4 O tJjC 
[O 1 08] gTH (k = 1 0) 1.4/im-Cfc 

:g±^ (k = i) Ttt- 1 . 4 //m(75Jl,^-r;h.$;^- 
[0 10 9] ^xiz. sE.mm±^n'itzi!b(Dm2<Dmm 

[0 1 1 0] (D te»g^MlIfB^(c+^^■T'7!l^oss^c 

tE»/ 9 — ^Jg ^ ^X. -& C t T? ^ § C i: „ 

[0111]® ffSa>k)iiziB«SLyc«^, momco 
[0 112] wmt LT. pfe^jtird:^to. Jira^e 

[0 1 13] *^B^rM±. c©2-pfl)ii^jss-r-5;?ji 

[0 114] gii (cfct^T, m-fcDmmitntztb. -m 

I k = P k/S k > I k t h 
I k t h ; iB»®k■^?©^5SS5^JtL^l,^^i (mW/// 
m2) 

Sk ; kJllC^^$fe;f:,-tJ-y;^^-efl)i/e2x7K.> h 

P k=P • d k. (5k = nTn 

(5 k I*. T^-f X^±(7)5tAS>rSt kUgcDsBfiHOPBl® 
ilii*. Tnl*. nJlrojliM^-efe^„ T n (tH 3 a IC 
Pmi n^I kt hxSk/6k 

= 1 ~N- 1 A<tg|$^;h.^ ilii^T n A<-r'<T<STt" i. 

[0 1 18] ®SA<J5gy2:o(rii, kJllctB^$^T3fc 

I j k = P j k/S j k«: I j t h 

Pj k = PkX(5j k = Px5j 

5jk = nTn/'nTn (= ( j sgojis-eoiiiia* 

/kSBOB^-eOjgig^) ) x-fe^, 
[0 12 0] kSlclBIS^fr^ii^, jS^IBiHiS^L 

Pmax=I j thxsj k/dj 
Sj k(±. kmfzm}^^'^t>ittz^O i mX'(Di/t7.7\iy 

Sjk = :7r [(Zdn) XTAN0] 
= ;r [ (Zdn) XTAN0] 



RMmRk. OiiilK^A k t-rSo ZZX. Tk + Rk + 

Ak = ^(Dmm^><I$.i■)±■o, iBit(=j:-3T. mm 
6^tft^6^^wt<mtLtzm-^<Dift^^mzit. wlt. 9 
•>->3.fe# r- J xm.^r. -usic. m'^m.x\t. %m 

c :^^inmmimxitmmiz jz^mmmo)^ 
^uwxttm^mit<f>KmiziciJt-t^. zcommmmt 

^^;u4^-L^t^fiiE t h [n J] tim^r^o tmmm 

1 l75)<$giIgV [m/s] T?¥-f ;^^±^i£SLrL^ 
5= ^PmcD2fit'|t{t-§-|cJ^KE:LTI^1«3ta<t^Mfifffi<) 

(tBe/'?'7-) [mw] ^B^Pait [s] -u^ia-r-So z 
-L,^L^^tE t h ^^mmmmL^i^m 1 1 h [mw/ 

[0 115] kJlIZ^^^ 
S)4:>-t*/-::Ji^T?C7) k MtrCD jfeSiS^it I k IZOl^T. 
(IS 5) xeA<iSy^L-^i:J;L^„ 
[O 1 1 6] 

(ifes) 

Sk=;r (O. 5xA/'2NAF)2 

tztzL. HSrKl^lci^yii^^rfcjtxTK'v hS^ A/N 
A Ft-r^o 

[0 117] CC-CkJl(Cfclt^5t5iJtP k [mW] li 

(gfe6) 

'F-rj:-5(C^c4„ (ISfeS) (§|[6) ^J:y. kJf-etBSi 

r*#i>fctoic!e;.s^fg/jx(DfBfi/N°':'-Pm i ni*. 

(^7) 

tb. kmizm^^-^tJiftzmo i mx'O^^^^^mi i 

k [mW///m2] (i, (gjjs) A<fi£ y jtT (S 
[0 119] 

(Sfe8) 
(Sfc9) 

[0121] 



[0 12 2] 

2 (j>k(Dii^) 
2 (j<kC7)li^) 



: 1 0) 



(13) *#ga^5-1-9 1 3 98 



= 7r [ (Zdn) xNAF] 2 

d n ; nM^SOmm- 
TAN(i>=a/f F = NAF 

CZT'. 1 / S j k [/im2 ] (iSSS^-S+^L. US 
bCOJ^^Cl^dr-So mS a tms bt^Cbift^Jk^fS,! j k 
[mW//im2 ] SI 3 c (Dcfc 3 (3>S*o 

[0 12 3] (Ife5) (S8) 3S7b<|B)B#lcj$y3!z:oJ:5 

Lr. Ell 0 a(C7j^-r3)i7^>f ;^<7|C-^t>T. IBItoItg 

fiA = 0.78jtim, N AF = 0. 5 5<t L. ^liCD3t^^ 

R1=R2 = R3=0.1, T1=T2 = T3 
= 0.8, A 1 =A 2 = A 3 = 0. 1 fr«>o Hit 
Jt V = 7 mx^ s , ffS*rB#FBl t = 1 O O n s -500 n s <!: 

L. z<Dm(Dmmm<Dtft^&^is,L^i^mt. i i t h 

= I 2 t h = l3th=2. 5 3 (mW//im2) So - 
5 3 = TT T n = 0. 6 4 

S3 = 7r (O. 5 X A/N A F) 2= 1 . 
Pmi n^I 3 t hxS3/(53 = 6, 

S23 = 0.95xd2 

S 1 3 = 3. 8 X d2 

623=1.25. (513=1.5625 
P23=1.25xp3 = 0.8xp 
P1 3=1-5625xP3 = P 
I23 = 0.8xP// (0.95xd2) 

I 1 2^Py (3.8xd2) =0.07x 

I23«:i2th = 2.53 
d»0.59xV"Pmi n=1.48/ir 
d = 2. 5 jL/m Triis Pm a x = 1 6 mW (P 
3 ma X = 1 OmW) ttji^J. ^10 b (C^f cfc 5 I::. 

[0 12 6] :x\z. ^^mm±^n5tzdb<r>m3<Dmm 

[oi27](3) y-fXfi£^^$»/j^<!:f-5. cc-eii. 

[0128]® B«MA^t.<7?^l^^?E»^g;*:lc-r^o 
[0 12 9] <S)ii$ilfiEt--S)fcto(7)mi (7):^;£$*-ro 

[O 1 3 0] mi <D^;4l±. @ 1 lrfct^T. %%%^lk 

Uk' =mUk=mX (A/NApL) = 
= A/N A I = A X ( f I /a) 

m ; ^%%^^<Dm<&m 

SSfl)ll*^c><O^I¥®rO)X/-K-y hgu (k±i) ' ^ 

d' = Y X d =m2x d 



(Sfti 1 ) 

IHflipI«fe!EcJirafflP«d = d 1=d2 = d3i:. IB 
it N° 7 — CD ffi H ^ ^ «fe ^ o 

[o 1 2 4] gii o bi-, g^ttea^ma^i-teiSLrLN 

— i7^fi^«T'^-5 L#L^^^/^'7— (i. 4mW (= I t h 
X S 1 ) . %zm-Q\t. 5mW (=1 t h X s 2/5 

2) . (k = 3) T-li, C+tA<S/h/'?'7 — Pm i 

n^;*SL. (gfcS) (IS6) (iia?) 5tJ:y 



5 8 ( m2) 
3mW 
[0 1 2 5] 



(!gC8) (it[9) 



;i 2) 

1 1 ) iC J: y 



= O. 8 8 6 X P/d2 
P/d2 



1 3) 



[0 13 1] kf|gCDJl$@«Jii: L, 
«!:*ro3fe:^7K-v K 1 1 roe— i7^JHit<7) 1 / e2 O^ft 
i^f-SiSg. ■r^p:h*.x^°-v hSiiu k= (A/N A 
F) -cfc-Sc -^-ur. @«^A^t)(DJs;s^5ti*, ^u>x 

9(DmjS<4Slc^g^$;h.4o crom^SI 2±CDX7K-v 
h-gU k' I*. 
= (NAF/NAI) X (A/NAP) 

(gfti 4) 

iSL»iho (k ± 1 ) JiA^'ic^)Jg.«3tA<«^>X9-cm;^ 
^$S.5>eSi:m¥Bi:<75Sigid' I*. 

(SaiS) 



^^"^ i^mW-'s - 1 o'l 3 9 8 



Y : mism 



U (k±1) ' =d' xtan0I=d' xa/(fl+d' 
= m2d X a/ ( f H-m2d) 



CCT?. f I »m2d!jj:f,(S 

U (k±1) ' =aXm2d/fI=NAI 



i2d 



(Sfel 6) 



OdB (1/10) t^st. -jSicjJeSA^jsyitri^ 

Co 1 3 3] ittlltbltl 0-C(D. nJl*^f,©SS^gifeM 

^ I n t-r-st 



!1 7) 



±Sd:y3teitiiS(7)ItSD^. D = Uk' =A/NAI 
Em£=(D/U(k± D' )2-^?, |^JgJlANt.(DSSt 

1/10SZlj (n = 1~N, n7ik)/'Ik 

= 1 C(S2 j k X a j k X (D/U j ' ) 2] 

fcfc-L. i.uT7?tt, g^nkjuzs^t-^pgis (k- iz%mx^wa>mit. ^-^i■/^$L^ 
1) )lfc*ltu-^L^■c%^i■r^o i&(Dmi)^i^(D§imtmm co i 34] 

(Sfe17)=I(k-1)/I k = (52(k-l). 

kXQr{k-1), kx(D/U(k-1)' )2 (^^7 5j 

^J^(*\ A = 0. 7 8//m, NAF = 0. 5 5. f 1=3 MiZt^t. ^23=^ 25 a23=1j:y 

OmtLX (NAI=0.07 5. m=7.33, m2= ^iCOmmmit. £ x <5 2 2 3 x a 2 3 t /^-^ 

53. 8) (Zi5l>r. D = Uk' =1 O. 4//mgl1 0$ C0135] 

I2/I3 = 5223xaf23xez=5223xa.23x (D/U2' )2 
= 5223xar23x(A/NAI)2/(NAIXm2d)2 5223 
X or 2 3 X (A/MAF2/d)2 (§!t18) 

(I 2/1 3) Si/1 o±iEro^yTi:^d^^4^)^ i:, 

d^Vd 0XQ-2 3)x523x(A/NAI 2/^2) 
= /'(10XQ'23)x523x(A/NAF2) = i2.9//m (iftl9) 



ISm'f>^t>©^n;^ h— ^^(DiSStll^lci+ffr- 
^s -^-rofiK I 1 / I 3) = 0. 0 2 4 (=-32dB) i+$J- 

Co 1 3 6] Ja±®0lJ-CI±ptSiaj^<OSD = U k' =A 

/NA I tLfc*<. ^i^tamoiitm-rHi-^ifix. mrs 

Qi^uT. I— ^A<S-?.lilc4-i.cfe5lclSf+a5gSg7b<fc 

Co 1 3 7] mz<Dyj}iit. mm±(r>mpmyi^6^t±m 
^^.(Drm^m-^^^ctx-. upbi^px h-^(75fig$j. 

TEli i@4^ffltxri5iBj-ri.„ %^(Of^mt^%\\t^ 
C0 1 3 8] mmm\z\t. m^m^(D%7.7t'"j vmm 

^^^rl^-5fci^>, 2;>;7cS^bA<x;t^-> Kg (a/na 

^bOg'hfiSbml n$- (A/NAF) t^^\t^ 

S = AxfF/ (27ra) = A/NAFxb 



T'3&-5.o mmx<T>:^7\iy hmt. m^t^r^x 
y-^^fzitiiz. mmmmatr^t. (2dxNAF) t 

fflLr, 2;jS7EJgWbrog:*;fibma X ^ (2dxNA 
F) cfcy t/jN* <-rtl(S, I^J^g*^t.ro{I#jS$i-Oji;h, 

IS (1/bmax~1/-bmi n) J:y t/J\$ < ?Ef y , 

:7-r;u^*fcl±AGC (;*— h>f-f >z]>hn-;u) ^ 
Co 1 3 9] ^cr-, :^,^-r*L(cJ;^3fe^6*)^j'«tl<7)<S 

Co 1 4 0] g|i |=^fg3t5t!¥!Slcfcur, IEilS± 
^^T5 g^fjfSrti:, pt^MSigid [yi/m] H+iyrKJg 
JlBP^O-^^-f-'tLCDTt^WiftttBIIS (OTF) HO 
(S) .^H1 (S) ^ll4lC^;tx-?^t. 3, 

Co 1 4 1 ] 



(Sfe2 0) 



(15) !tfBa^5-T9 1 3*8 



(s) I*. itiSi stDcfc^ic^c^o tft^ffi^ 

bmi n = A/NAF 

*$i4BB§SlH1 (S) (C-OLxr. HI (S) =OttJii,S 
= 2 J: y , b a)m±m& L b m a x ^M^^T 

HI (S) I*, $^EP1 5fl)^|R)|r^'lbL. bmaxt:*: 

[0 14 4] C(t)ct-5(-. KttHA^^oS'f I — •f 

f m i n (= 1 /bma x) lilTT?fcy . 
Bl4lz5^-rJ:5'Jfi6^1|!^14l 6 h^-O^ > 

[0 14 5] (laffi^J) m-'S-r^h-d i:;jSBi|X^»B 1 CD 
[0146] B1=-d/2x (NAF)2 
to, b m a X ^'^{fitzo 

d = 6 . 7 ju m(0^^-^ bma x = 4. 7//m 
B 1 =— A 

d = 1 O W m(7>^a-* bma x = 7. 9jUm 
B 1 =— 1 . 5 A 

*fc. bmi n= (A/NAF) = 1 . 4 2 // m 

m^it, 1112 0(7) J: 31::. h^S:^fS]l::. ■^1^:^ 

<D??^-C?$)^2-7??-§-^fflLV h^-V^ e-V^ 1 . 5 
^m -^<D7=^•;^.^7|-OL^r. ^^*Q«iJ r!f#PBS63-537 
22 #J lc*-rt°'y hx-yi;|B^:^S$ffll^fc«^. H 

I*. 

3q = bmi n=1.42^/m 
q = O. 4 7 jU m 

dCr*. aS/N'^ — 1*8 qT-fcy. 
8q = 3. 76;/m^bma x 

5=- 1 . 5 ;[/ m — Slrfcy . 1.5//m^bmax"Cfe'5 

!e>^*<3c>-l)o cfcoT. d^5A<mr-+»r'fc'i.o 
®«$Sj$-r-Sf=ferom3(7>:^;4$nt-ro m2a):J3;i-T? 

±I^^T'fflt^fc2-7^Pi^•^t■^■a>^>^:0■^?fe 
y. h-;M#ti8 6^ll4ic 



A<*^J- (-6dB) ^^iagCD^^fittf ^-(0^, 
S=1i:JSy. ±SBffl«ba>«/MiSilLbm i n 

■r-s. 

Co 1 4 2] 

(git2 1 ) 

SfelCizE^fc J: -5 d 7 1- — , A G C T-fqiliT' ^ -S3ti<. 

lcfclt^X;K-y (2dxNAF) (7)Mltl-#*;h.i) 

icitsit-Sfil^c^o m3a>:^j±<kmi aj^^ji^fifffl^-S 
[0 14 7] -m^fn^o '^*o« r±# ipn 

T■r•i.^#^t^^#o, j:or, K;^a)SL^lc^5T■r 
-&1^f^.■^.8 8a<, mmma)ift^mmm^i^ -i cs) 

ot>T. H 1 (S) =0<t^C^iIK^;Sgil«!:-i5[-r-5)J: 

[O 1 4 8] q = 0. 6 //mt-r-Si:. 2.82 

q = 1 . 7 /K m^ b m i n = 1 . 4 2 jli m, 10.36q 
= 6. 2//m^bma X, Jfr+L,^ 8 8 -trOJSitjl L 
2 4A/m-efcy. graSillid = 2 2 /imir-r-So CO 

KJgHlrfclf h@ (2dxNAF = 24/i 
m) IC-^Stt-S-?—' ?<;>i5W*l*l5lS5 0%-ST-3c> 

aa)jiE»i*®i--^<iS t js-So 

[O 1 4 9] ;:>:IC. 112 1 . 2 ZX'lt, mm\^X'2^X7L 
-5. 2;:3?7C8B^S^:^^I*, 5tM!f#SI¥3- 1 19 16 
I*. gl2 1 ir^-Tckdlc, 0iJxlS. 2 x 2 C7) 4*&T-'^,^ 
ffl^^tp-ti-T:, 24=16 . A^ii u i-<D¥—^^0.t> 

igSJt^k$^T3o c<DJi-&, mi. m2ro*:^5t^ 

@ffl-C?^'5)o *f=, 112 2(cjS-r<*:3(-, 4x4CDt§^^ 
3IC (S-ciiiffl) -r-So *f>ic, BSmBT7<D;?.7K-v h 

g (2dxNAF) lZ^^^a-j':pt><p<^^^H\t, 

y^Tfs-:, [-P^lz^^Hrii^-^pa)^. $ t.lciiv-'XDiS 
* (5 <t A/ i: - S filT- y , m 3 CD T- # 

•So 

[01 5 0] tZ^X. jtT-fX^rii, l£ltffPS^<D3t 



(16) 



5-101398 



[0151] ^fz^ ^m^^^^mLx < ^mt. mm^ 
tm-cDtzisb. mm<Dmmt<'^=^m^mmmz^\^^ < u 

\z. mm. jippI^px h-^y ^x;b<. ^^mttcDW-yj 
mxmt>^xL^oo ::i(Dmmi}mmizmmiztj:^(D 

[0 15 2] ^-CT*. ^(Df^m^m^kir^mmm^mz 

^t/t(D^!^:^\^^m^^ZtX\ ^;$^^Sc^i±;t^:L^c 
tlz$>^, {i3t:^fn]^^;^'S^ScX)l><!:o«t Lr. 1112 
yXit. &*rs1Jl2|Z1/4;TSS*5®2 0 1 ^fii^^c 

1 4 :&miKm 2 0 lit. m(Dm^yjmz\^t^-ox. m 
^i=f^^t/t(Dmm(D}&\z-Di^x. m^(D2:^X7tyj\^\z'oi^ 

l^\zmS>omt^i^<Dm,Simt^ 1/4;S:14SI120 1 ^ 

a^-r-sM. ■r^f^b*^ 1 /2;^es. i e ojs^sfflM^i^/c 

^-So "tmzisb. mmmmo^m^fS^'Ti^itTmLtsii^tz 
isb. mm<iiSitkm±x(DSii^mitxmt>-^. mm(Di?a 

^l—'p^imir^ztt^X^^. §:iftmzi$ 

L^r. 112 7 (C^^ J; 3 (C. {life t'-AX 'j 

^2 02$-sAL. ^mt^<DMi/t:^mzjz':>x. mo^t 

*^^aiS2 0 3, 2 04^5^g|-ri>o COJ:3ICf-5 

^<D/\^y^(Dmm\}t^:kt<^i>ztt<x^i>o 

[0 15 3] ^X\z^ (1 ) SiT'7FLfc**B^(7>3;:fe7cf5 
ftS^:?^ ;£cD JS^ ^ ^SiS-r -Sga 13 o l^ T ^ t c 

[0 154] (2) 3;^;7ET^-fX^:7;J- — -^'V h, "x — 
m, n) X^—^^^m-t^o &^ffSCDh^»>^ I. 



<tttlw. ROM (Read Only Memorey) JlSfcliWOM 
(Write Once Memorey) IS It. Jifizi > h □ — ^(DO 
S (OperatingSystem) . ^fzlt. '^^t ^ <^ z> \z ^ ^ 
mX(Dtm^fz\tm±(D^Wti:t^^. 'r^y^^Pi'^mmiZ 

y'jy:t—'7yhitLxis<ti^. th^m\ztm-t^zt 
ijx^^o ^fz. m^—^(ommmtLx. ^mco'r— 

—^mm, mw^ (^-/\*-^-< h) hss^bib*. tm 
Lx^Kzttx^^. sfc. ^wmtLx. mmm^j 
^^iiiLtzm(ot^t>^)izmm^xi^m^zttx^^o 
[0 15 5] ^iR.iz. "T-^^tm-t^mmit. m^it:^^, 

[0 15 6] (a) 1 ->k-^NS<i:JtS;b^t>JlilciB»$?T 
5o tzfzL. ^mxit^^XO^—-^^^^ t {-"y^^Cf 

izmn^tm l xt^ ^ ;*a»iizfBfs-r ^ o 

[0 15 7] ±IBT^-^gBS^^T3^^. ia$5*^t*:<!:L 

ztx^i^ izmtmcDmi^mmw^^n oz.t t<x ^ 
-So ttii^tb. TMommmt-xcDm^^t^mm-t 
X. ^miztm-t^ayiz&^^m^^^^mtm^my^i^^^ 
i^m%txTm(D^mm\z^mm\z>SL^mutHMm,'^^7L 

^ztt<x^^o ^tz. M±\zisi^xij. Bmrnt^ihcD 

Kmt^mi^m^ t ^ if ^ ^rizi^ih^izm-o x<^ 
[0 15 8] (b) N->k->i HtTJiA^8ll^cfBii^^T 

5o ^(i (a) (tl^Co 

[0 15 9] (c) ^mXit-t^X(D:2.—+f'jz^^ t h'y 

y<pizmn^tE$§tLxt'^i^:ifi(Dmiztm't^^<. tm-r 

[0 16 0] (d) IBfS-r^JlOlllSli^V^'AT^'lzX 

t^^t<. nt^(r>miztsi^x&^^t^-\i<;^pq\z'r^ 

[0161] (e) h^^>'^^3fcl^r. ji:>jfS]fr^> 

^S:yn-j'p^mm^^ztx. mm.^'iT.^oiy^jiy 

^to)^^mmt^ztt<x^?>o 
[0 16 2] ±iB^>'S''AT^-trx-ei*. mpLitm-DX 




[0 16 3] (3) '^m±wmf& 

I*. IBii^1*^^lHl£&2 O^iiy. TfeX/K^v h;!)<fiEMo* 

[o 1 6 4] ^-fx<7±(Da^ 

^ifeL. S*<f^2 3. 2 4^^#v5>, 3, 2 

PPMLfcCT)*). AGC h^*-f >=i > hP— ;U) IhI 

[0 1 6 5] -eCD^Bill-^-f*. S^]f^*<bl§2 7 

-t^o !ift^S2 8(^li. ftiUx^-rxiCcfcoTZlil^bf 
[ o 1 6 6 ] 2 fit^b^t^i*. {i*g!^S8[°]S& 2 9 (cffi 

9 1*. fiLffiht«X§l3 0. P-y<X:7^>lU^ (LPF) 3 

cD 'v . '0' (D#ij^-r>i)#»JS3 3 ^®y. 

3 4 (C J: or. ^— ^fr— ^ 1 7|zSJft$*li)„ ia±CD 

iB»s±(;)fcifc>. ±(ip> hP-^?^I^t,(D^i^-e. a« 

^<Siai3 S^frtV *S1S[Hl»3 6lcJ:or. -tt— 7t^**»W 
[0 16 7] (4) r^-trx:^;* 

[0 16 8] Z^Tr. (2) 'TriE-<fc-x — -^IBIiW^CD 



HS63-231738#. !N^F?fW1 -19535-^j fzi^-TSu^^ft^i 
ig-r4x<$ai;i^fflL^-5Ci:;!)<T'#*o 132 3 ale. 
X ^ Sl::*f LrJS y iZ^tJ^ U >XcD<4M ^ Ii:^fS] z (z^S 
?i^fc<t:#lc»ii*L^AFig^{l-^3 S^^^o #111:: 

-^l^r(7)jiiS■rtLMM«-§-^^/^j^^s^4sr'fc*■tfp^ 

[0 169] ZZr. B^ilklC'Z^-tX-r^^'&C/^m 

X^74lzStrL. AF h:7 7|-— *:^) T^^'!7X— 

1±. AFT^T^x—^ K^-f^\9 1 ^iiiS^it. SS^y 
5Xtf^^U>X8^T>r;^^SI:iS*L+z:^fp] 
u>X^ifi-:5ltS::^fS]) ^clSA^•ro ^(D^. AF^^ffilnJ 
£S8 griiA F|eMif#3 5 3^)<^#i=>tL^o ccD^f-^ii?! 

i|X,^,$.iji|J^[g]^9 2T-tfP^ PXiS 1 O 5 ^-^tHi^^X. 
fc^SSIZ'&^jSrfe^&Clit^A Fi^~7tx'^=i> hP- 
^94lr^K:^'5o *IJ:SIh1K9 2T'I*I12 4 aiZ^-Tcto 

fc. -tfpx^-rx u^;Ucfc y '^L-r^fx/cx^^xu-^^u 

1 O 3lC<|:':5r. I112 4 b(C7F-r A F/<;UX3 7 

y. -f-CDJt^Tjb^y 1 O 4 ^1tkth-t^:itVlylyX8t< 

4|Z5l^o 

[0 17 0] =!> hP^^9 41:{i. ±fe=l> hP — ^ 

5'^5>^'(7)A:tit^^l::x-f *>^9 7^*oyg^. AF 

-t?— 7t^[E3^9 O^A FT^^'t^X--^ K^-r/\9 1 (CO 
— 7t^[all^9 Of*. A F^-^t^UilHlKS 9 1C?X_?)+l'&A F 

lRM«-^A<^(::-tf Plz/d:i)J:5(CAF7^7^'i? x— ^ 
igiS^-yr-^o cfcoT. T-f X^ 4 7{)<lH]fEB#(c±TJi;txL 
Ttfc'5>Ill::lHltfTPI^c/)X/-K^:/ K ^S^i^ff^iS* it-S C 

[0 17 1] ^S(c. u>r-v— s-^^naiiHissg sfcfci^ 

T. m5V7r^Ltz':f') — hgpi'fe'S/iT Kux 
hP — ^ 9 4lCji|-5o =]> hP — ^9 4t?l*. 3KSjiiS 

^$£^Ta^5 j s^cD^i7b^t>±^ip> kp— ^;5)^«icDji 

kSgCDSSH^r^ -tT<t'*,^CD (sign 

(k-j) ) y5mz, if+Lfiito (I k-j I) usii^ 

:::^«^^^[plK9 6(ci;-v>^3S*ijm^i 0 7^^^3? 

[0 1 7 2] v-v>:;^11-^i o 71*. iMrp1<o?$Kirfc 
iNL. +-*sttcD/\^;ux(D 1 ?^(D/\';ux-ett/!K*+i. ± 

TCDfiS!):^FS]{zj:or. -f--cD/^;ux$-A;h.#t?'5)o 5t 
sIcD/N°;uxi*X7K'v h^?$i!]:^fS](zfcj:^^iiS&gt5j^/-£ 
(tlElS^l±'Sf-(K)(3miv ;:^(D*i't4J^fE/N";uxl*X7K'> 

fc. 5&lS1-'&)l^cD^4a)/N';ux^ K^^/<9 1 \zxti-r 
4o '^Jl^. U^^-S^^gltiiL. j =k<t:?Sofc<l:Z 



(18) m^W- 5-101398 



[0 17 3] SS/fklCT-^-tX-r^ii^OmZOllSfi 
[0 17 4] lHl$E-r-i)7^-fX'i7 4|::j^LiS«yiii^U>X 

1 or'^tai$;h-> UiftM.^lii^^^ o 2i}-^>>iiititsiifz 

l^3tM3 61*112 4 alcn^-r<fe3l^. «-IB»BIC-&^|jS 
B#lce— ^ZX'. S2 4 clC^-r-S' PXU-f 
H-^-fetBlHlK 1 O 1 (D'P<0/^)l':^it\B}^9 BT'X^ 
-1'XU'<;H03, 1 O 8ICd:oT, A F/'?;u:^ 3 7 i: 

^3fea/<;ux 3 8 ^ iiitB-r 3 8 ^-y— h 

■:7|cSfefLTU>X/)<^li|-r-i>:^|S]$ISIfr-5fctolc, z 
;h. (D 2 m<Dy ^;UX A^ c> a X -V— /nVUX^^S 9 

[0 17 5] 112 siztii^x. M^^m^t^^-f 

A FT-^^-^x— ^Ji $igij)-r-S.= C(7)B#. 

fc-5o PX U-f -V— (t-§-^tli[HlSS 1 O 1 cfe N<i(D 

$^(7)T-V >''/^°;^X109(7^±EgA^t>. (n = 1) ^ 

fcl*, U>X$TffliJI=«itl$1i:fct#<»^<''t7>/NVUX 1 

1 oajTPiA^"?.. STU (n = N) ^mm.-r^o ±it=i 
> ^p-^A^bO)^i^T*. g«fr'&iiiiso>jiirx/-K-y 
ha)^j^A<iS.5tit«rirx'r-v5^i oo^^jyg^, -y— 

BT KbX$iglt/j:<Tt. MT^7-bx$pI«gt-r'S>C 

[0 17 6] IB»t--5-i:t?Sia^. ESt^ 

m.lt. UB^Htzmn'yBiX'it. 112 a alcjF-rck-51-, 
gl2 5 irliPJiP^il-^- 1 2 3. 1 2 4AM#btt'5. CtL 
I*. V— ^Oi^ffi-r-SSP^j-^X/tf-v hA<*3iLfci:#lc 
3tS*<Sfe^bL. v-'5'(D#SL^i:L^gp^^lcX5tf-> hA<A^ 

lb. A F;;4-:7-t-v KA^^^L. sB^$tLfcMT'm,'St*4x 
$7^-;UK-ri)CiT% E2 5IZ^-rS«(7)A F^Sm 



[0 17 7] CC07&>4(D— |5iJ$ll2 6 bl::*t-o CCD^ 
li, S2 3, 2 Slrfclt^A Fl$ai@K8 9, 

tbniKi o 2^^Lfct.o)r'fc^)„ tti'^mmmAFWM 

1. 1 1 2li, g^BI 1 9, 12 0^fcli12 1, 1 
2 2ANt,7Ef§. fr^3t<ttbS®1 11.11 2-C<D3tX 

7K-y h 1 1 3, 11 4fl>:*:#$A<llC< ^i::«xli^«.^r' 

fe-So #1^ltbiSlcol^TC75fD^i■§■|*. V— i7^l]$X7K-V 

^ J#offjBi8*sg 1 1 5. 1 1 6T?»i)o -y-vrif 
;u?t^— ;u KiaK 1 17, 11 8icj;or. <7±jtS 

Cfl)c>:■5lc^#^>^^fc^l■§-roM^i•^^A FlgM<i#3 

5, ?g«#^^3tS3 6t LT^-So ■9->::^;u7t-x-;uK 
ElKi 17. 1 1 8J±, 3tfi©S:*,^^-y->::^;u^'St° 
— 5?;^— ;u KT-t, cfcL^L. fee.A^L::to■y->::^;^Mlt<!: L 

i+Tfc#, ■9->:?;u^-i'£>'iffflt°-v h'jfircccfcy. -y- 

[0 1 7 8] C^lT'li, ^j^aTtilHtb:^;*.!: LT, 

[0 17 9]-:^. mmmfzmT<?M:^Ltz'^. mm 

Sr'7^<x-j7^g;^|fi](7)i4a;;*to"r^ft)*. \-^v^^m. 

9ito$fT5o h^-^/^-r+m-i-femi*, lai 9iciF-rj: 

*t«-§-l=^ifl*-%-^^CLV ^fc, 0 2 1 ic^-Tcfc-Si::, 
=&Jll::fee>*''i:to't7:*-— rif^Utf*:; h4 0$ h^>v^7^|p] 

ic#yoitT*5< ctT% -i>*D«i|-efe-5-y->:^>iu-9— /fc 
j^^jifflT'^^o ^:x±i5^BJLytx/1^•y h<4fi;*tf)wa« 

I*, <^^m r!ftgflBa63-231738-§-, ftgrWI -19535-^, 
319000034 J iCS^Lrfc-So T^-f X-J7 ±0)^^58, "t?;*- 

[O 1 8 O] (5) sBttftW^ji 

^SjS-ri)IHft$iJffll7&J4iroLNTa'<-5o (1) •CiaE'< 

(i, kJi^T'(;)ilil^4 2$#jlLTtE§S/'?9— P (ife 

d:5lc, SBfi^ft<«H5S[slSS2 OliT KUX^SI4 1 irIB 
i*a«lT'fe-5k)l^T'(75iSiil=^4 2^fflL^§o C;K$i¥ 
m[Z7nLfzm^Zfav0m^^l\Z7r^y.. '&^mt:mQ 

[0 1 8 1 ] E9(cfcL>-c, 2fiHb«#i g^T^-rx^? 

±(75T— i7 4 3i:LrfB»-r-5«^. taa<4«lc«fc'&IB 




X. TKU7.Eli4 1 ( I . m, k) IC^TLTlBHIfe 
OM44. 4 5lCA:^LTfc< :i^rD/A^^il4 6 

(Dthtiiz^iioLtz^^fK^mm^p (t) 4 7/)q#»=> 

3 tela 7 a(D||^T'^LfclHll»«i$li?5^CDii^(C®fflT' 
[0 18 2] T^-^^^iait-r-SlllSt Lr. (2) 

(b) om-^. ^tzit. (1) (2)ii$ai?E-r*fca6a>m 

3(7>:^?£$ffll>. (2) (a) CD^-&(3fclNr. S 

mm^x(Dmmm^ z (Un (n = i, 2---k- 

1) ) 14. 7^>rX<7f^j£a#T?;*^o"CL^4<7)T% JlT K 

[0 18 3] ±IBianCDii^. tBitB#fCfcMt^ll$-^(D 
51igi#4 2(4. B5tMt:^4^^L^o CO J: "5 ^S^-^. 117 a 

[O 1 8 4] 7 KUXl2lt4 1 {CcfcoT. -T-f X^tBi^ 
B# (^fcl416f+fil) CDk®*T'<pSiS*I T n (n = 

1, 2-k-i) (t. m3zn-r'&::^;£T?^^lfcbLtcIBitiEltr 

<Dkm^V(Dm^^lT n' (n=1, 2---k~1) 4 

2^ii)i[iH)^4 7(cA:;tiL. mj&mcomt'^G^^-o 

[0 18 5] ZC0\B\mnf&^MmV^^ — r:><Dm'^7r: 

-to (2) i]iTiz!i-<y-:: rjiT-^<D*gs/ij ^lait. 

a)l*3#^feb;!)>i:i^)fB^HtflcB±LrSSILTfc#. A^ 
(2) B (c) , (d) CDT^-^l^^^^Tofcii^. if 

cDJl^<iBS$nTt^^cDA<49A^tuli. %mv(Ot^::^7Hv 

hF^(DlBS^(DSiS^-^fi|-eSE*arfe'5)CDT?. kJl^ 
T'CO^giglpI T n' (n = 1, 2"-k-1) 4 Z^^isb 

[0 18 6] to—oomit. um-t^miz. h^t^c 
[0 18 7] &h>t)^\:sbtmr^^mi$.^m±r^yj}ii 

T'lHfSx^— ^I•V^7^^7 3, t 5-0(75:^;£li. HIS 

9l-Olxr<D§:5feLfcS±<f-§-C' k (t-r) ^fflL^ 
■g>„ CCT*, r(*, 3fe^T:^^•v h 4 9 i:teS^fflX7K-v h 

r% iSigip^ib^^G^, 117 bci^-r^^ic. tmsm 



[0 18 8] fcfc'L. m±m^Ck<Dm\t. 'r^T.^py 
:j— -T-y hi: LT. fct.*^i:to5^i-y^7^iai: LT, € 
IS) I r *t L T IS It L I ^ M US $ -f X -^7 ® F«9 1 c ^ 1 1 r 

l^ltUSli OI--^L^TI*, (1 ) fi?(S)iI^ji)^E-r-i)lll 

:^;±-e2E'<fc.fc-5ic. s lOffjiKic-r-sct-c. ftfecoji 

^'(b»G^5j?(fti>Ci:7ii<r-^-5o ll9(-:^-rcJ:5(C. y 

p— ;u^fiL^Gxp (t) X'tim.^iszU5^tX'. m 

[0189] ( 6 ) n±mm:f3',ii 

iflIllE&2 5 5»$ffllCUiBJ-r'S). ZCT-I*. (1) WX-Tf: 

4^D:^;^l-ol^T^t"o S4<D:^;i(i, HicD^Ji-e* 

Co 1 9 O] Cd-e, 01 7 al-jt^S^^-r, 
figli, I! 1 irPICT'fe-SA^, JttHai^ 5 4 t 5 

5 =^ kmizm^^-^t>i±tztto>^^mjiX'<r>miim 
( k + 1 ) . ( k - 1 ) a)mmm\z{<LS'^\ii>o fztz 

L, 01 7 a<OiESl?l*. 33SlMCig3tLTL* 3 0) 
■C, Hi 7 b(C:5^f <fe3lc. ^i^mz/\—-pZ=7 — -^fz 
e-AX^'J 5 6. 5 7^JfAf^c jt^ai^ 
1 0. 5 4, 5 5CD3f$<*liiagD= (A/NAI) (fT 
Hi 7C(7)cfc3l::, tf >7fx— ;^^fflL^T tcfcl^o 

cwii^(o#jtfiiaisr'eiai$*ii)?f±<§^^iii 4ic 

[0 19 1] CCT'I*. JttilttJSl OI=Ol,^TO)S±^i 
•§-Ck. pt^tbSS 5l--^t^rCDS±{i■§■C (k-1) 
irjt^liaiSlS 4lrot^TCDII^^l■§•C (k+1) ^tf 
"To S^m-^^^t-SfctocDlliS&^gli Slc^fo fcfc* 
01 7(DMX'it. a^j-iHiKsg, 6 0. iisiasse 

1, 6 2 lii2>^^fL\, ID 1 4|-jF-r=t 31::. ^ 1 ~ls3 



(20) *#gg^5-1 0 1 3 9 8 



■r^xmm^^Xl^^7.7\(y hi Oi:)<mi±(D'^-<7WS, [0 19 2] 

Ck = CkR + j5xC (k-1) R + 5XC ( k + 1 ) R 
C (k-1) =C (k-1) R + )8 X C k RH-;8 X C (k-2) R 
C (k + 1) =C (k + 1) R + i8 X C k R-hyS X C (k + 2) R (gfe22) 
tztzL. CnRli. nmt^^t£if(D^mi^\Z-Dl^XOm ±xCc^:y. 

±m-^fS,'^^mt>ro z:lve<^t<fS.^)^L^xl^^. 

F = Ck-rxC (k~1) -rxC (k + 1) 
= CkR + y5xC (k-1) R + jSxC (k + 1) R 

-rx {C (k-1) R + y? X C k RH-j8 X C (k-2) R) 
-rx {C (k + l) R + )8 X C k R + y? X C (k+2) R} 

3) 

fS.'^^bis.i^o^xmmxt^o ctor. 

R 

R (Sfc2 4) 



C (k-2) R. C (k + 2) Rit. +:^/J^^ < . M^M 

F= (1-2r/S) xCkR+ (^-r) XC (k-1) 

+ (/S-r) xc (k + 1 ) 



F= (1-^5 2) xCkR 

-§-6 8li. Ell 4lc:^-r S*fi-§-7 Sir-Sft-T 
-So ^U±(?5m4(D:^;£^iiJ^^^^iJCDtiJt<!: LTttlfeX 
tK^:/ h^-ffil^fc0^J^laTI:I.^^"ro Hi 4lzfctxr. m.^. 

h7 Othl^i::;^?^^^ hS<DX7K»> h7 5^ 2 

^ommmiz^ xtk^v K6 9ir5fe*T*-t^r^SL. 

1t-§-^#^o tztzL. Ell 3(C7iT-r J:5ir. 7.7K^y hrel 
PSlC*g^Lf-a3IlH]£&6 1 , GZ^iWXLX. ±ffii:l^ 
»(D;1lff$^T5o CCD^tiS:|-^t^-53t^^<D-^J^g|1 

sfCTj^-To mxit. 3ft^^<Djm5i^^-ryri63feW^3o 

^tipTsfetrfc^o ^'n't^mmm\zmj^.^ii^^y^y^7\-^y h 
7 5, 8 2a>X7K'V (2dxNAF) IZ^t ^tziSb 

ALT. JsyiZi^u>X8^col^rcD^^A6^pp^/^^ 

<-r'5o -r^irtP^). ^xSSa' ^A/ (2cIxNAF2) 
x a (Z-rtLI^cfel^o t*>5Ay. 3 OO^tttir^J^ItT . 5fe 
^Tt"^ 20(7)5(t^3^(DJiSyiX^U>Xc7)f^lPgil^/Jx$ < 
LTt|Hl4iCD5ail;bq#«bn^o -r^f^b*). NAF' =A 

(2 d X N A F) ^-r-So 
[0 19 3] Z^^Xlt. 3fe^T-r*X7K'V h^iHl 4(Z 
TF-rX/K'y hff^tt7 SIcPSSLfcT!)^ -pyx.!*. (Hi 5fr 
^■rXTt?';/ hff^tt7 6. ^tzlt. [1 1 6fC7F-r 3fiCDX 

7K':;h7 7. 7 8. 7 9-et^^l^$cD?J)m;{)<^#^;t^'5c 
(Otztbiz^ m^ 3<Dmmzm^^m¥i5 9, eo^mx-t 

Hi 5(zfct>r. ^'i^7.7t^^:^ ht^h>(Dn±m^\z7. 

'A^izmj^Lxmi^ti^m^mwis o^mnxm^^^^n 



5) 

Lri^^ii^CDS±ft-§-^i#^C<b;b<-C^^o mi GIZ 

[0 19 4] czT. ;iimiH]£S-e^i>'&s^is:^[E]^6 

7{CfcL^T. iS^*a6S:^j£^i£li-<*o mi 9fr:^'rJ: 
T'>rx>>:7;f — -^^^ hi: LT. <}.^U<X=b±T3 

m?sx-7-<ptm$ms m-^^iz-^^^tjii^^ 

5lzWS,m.^^:ztx. ^{ZTjk^^olz^ h (k- 
1)/hk. h (k + 1)/h^^ (-1). i5(+1) 
t^^:itX±Tm\Z'Z>l^X(D^ S^^-?'H^:*x*4bi) 

[0 19 5] z^-^xcommmxit. &:^mlz^ -ocom 
T. 2o^U±c7)^ll:l-^l^TllB#(::fBliW^i"e^^. "T^f 
CD^ISIi. IS^c/^^t^^y K2 2^jB]-7'^x^±fcfiM 

^ztx. )&^\z^^t^mm(ommmi^^-^mxk^). 

}S.&y^}[.9\z^^n±'Am<'^mxh^o 
[0 19 6] (7) 'r^>^<?m&mmmt^^7s<7i^f$. 

m 1 1 \Z7ik-tJ: 5 \z^ fig 1 3 0mm. J13F 1 . 1 mm CD-r 
^ 7.<? ^it^^it±'^ :^^Jz(D^m\z. ZP^ hT^'J^ y-tz 
— va>>i (2P;£) iZ^-oX. 1 . 5 m e^J/^CD h 
^*V + >'>'fflCD^I^;f -JS^I 7-b^7^-(C$j^fi]L 



(21) 



^m%5 - 1 »p' 1 3 9- 8 



[o 1 9 7] ±B5u:?y*»«4 0 1 ±«ca)»a)i^- 

U =1 XDSWR&ih)l4 0 2 $$^I5 O nmCD)l^(=ft$)5)tL 
fco iRi-. l^-X/^y^f 'j V'JfgSP'gT' I n54S e43T 
I 3 0)$§l5KroiE^ffi4 0 3^10 nm(73Jl$l-JfJJ5KL 

tKux. -b-j^i— 7KUX. h^->^7T Ku::?.<f if© 
(DSrS^am^^JtLT, 3 Oj[/ma>Ji:$(cff$fi£Lfco 

[0 19 8] $^>|-$||L^r, ±IBX/'?-V^! U ^-^'^art 
■efi'lbv'J a>CDJS:^fifijh)l4 0 5 ^iii^jS O nm(DJ^$ 
fr}KJjELfc±l- I n54Se43T 13 Oi^l&omMB.^ O 
6^ 1 O nm(75Jl$(C}{$figL, C(75±{r 2 P ;£|Ccfe O 

T KUX-V'-tr-:?-?!— 7 Kux^ft'OrfiJ e-v ht^^-f 
i)Sil^Ji®^b«BiJl 4 0 7 ^ 3 0 A/ mO)J?$ (CffJliK L 

v-U n >(DSgtllSiJlM4 0 8 ^$^15 0 n mro)l$ 1" Jf$/5£ 
Ltz±lZ I n54S e43T I 3 COJffifiECDieita 4 O 9 ^ 1 

[0 19 9] |Hl|ilcLr*,5-ttroi^fll4-U^'J*S« 
4 0 1' ±|C, Mlb-^ 'J 3 >J5l^l5^it)l 4 0 2'. In 
54 s e43T I 3tetSM4 O 3' , Jg^l^^HblstSill 4 O 
4' .g-|bv'J=l>J5StlKitJl4 0 5' . I n54Se43 

T 1 3 tmm 4 0 6'. mnt^witmmm 407' , s 

'lbi''J3>J£*tR&JhJl4 O 8' , I n54S e43T 1 3 15 
f*M4 0 9' . ^m^Xm^Ltzo ^<D J: 5 izLX mtzz 

tsca)T^>f x-j7$S4 0 9a.L»:4 0 9' m^f^mi^Lxt^ 

«mii4 1 0(-J:oTaSy^^1+$^foyro tt^^J)l4 
1 oa))!;$ii. 5 o /i mfiST*fc-5)o 3i-T=-r;^ 

^^tiaaJS^ A<Bj«6 i: /j: 4 o 
[0200] ui±<D5^-f •:f y =l -j zf 

;U h^-V^>-j7ffl<D^rtii3 9lCOl,^Tl5^B^Lyi:A<. -9" 

[o 20 1 ] :^mmmx-imLtz^ ^ \t[^—>fiftm 
mz efe o xtmmmfS.m'=i-<Dm'?-m9mit^± i: * # ^ 
ctirjcy, 3t^sss^lE^b^F1^■ss^¥<^>5lL^$^lJfflL 



[0 2 0 2] ±tB7^^-X'>lc^^L^rt^»asm^t^(ilS 
mmwiis.7tm*<^fz+^izs.stLxi5i^-r, ^tz. tm 

li, CCICIHafflU— tF3t^R§StLTigS'(bfBM^^iT'S 

<b * t+fc^, / -^^(Dig l>fB»ffl U— tf 3t ^ raSt L 
Tl^Se<bIBIS^?T^f5c CCT% ^Bi\tUm-t^Oi\z 
iSS'Jf U— tf/<':?-CDjEffll*, SSB^BlbA<jgC^;gS J; y 
« < . tf-WBmtt><& C i,;Sa J: y 16 < i,®HT? fc o 
I^SfllbfB^-r-i)©!^®^^!: U— »f/ W-roffiffl 
li, !SB^Blb-r'5;gJSJ:yi«<. 5iu^H$^^i:/ty7tA< 

^^^^nmt Lxmi^^\zit. ^tbA r ly—^mm^ 

tzlty=y'yiy=LT——)l^mx^m.m^1]amL. ^tcM^ 
+'AELm. SSFalbS-t+fc^. Sj^ralb-r-SCDIcJi^/dru- 

r-I^ISLfclBISfflU— tf3fe^MS^Lr:t-/'?-^-f h$ 

[0 2 0 3] ±aBT^-l- X-:? $ 1 8 O O r p m-plsJIi^ 
-t±. u— y=3fe 7 8 O n m) ^tBI|7b<^T*5;h.7ii: 

t\/<'7— U'<;U (1 mW) IC'fSoT. IBIi^-y K4^(DU 

>X(NA = o.5 5) r'*3tLrSffi$JiLr— @a>lB 

+ >-?'fflO;«<t,=«ro4'PBl(c^X7K-v hO)4^-i>A<^(::-a 
-r-Scfeaic-N-v K^igKLfcc «i:;ta)c1=FBl^lBii 
a t -r -5 C i: (C J: T m f> SS^f y X(D|gS ^ 
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Tt,|^l«ll;. IBft)l-M^fcy<7)¥lSCD3tiliim^±# 
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— 4 1 •••r KUXlSiS. 4 2-kJlS 

"CCDililip. 43---^ — 4 4, 45--ROM. 46 

•••D/A^^g. 4 7'-mmmEm^m<D-^-<7. 49 
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mii*!^. 117. 11 8--»t>^;U7tx->!U 1 
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